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(54) INFORMATION MANAGEMENT SYSTEM FOR PLURAL STORAGE DEVICES 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable plural storage , 
devices to be used through one interface and to expand the 
capacity in a system where the storage capacity is 
insufficient without changing the interface. 
SOLUTION: In an information processing system provided 
with a controller 1 for information processing and plural 
storage devices storing information, the plural storage 
devices are provided with a primary storage device 2 and a 
secondary storage device 3 which forms the hierarchical 
structure of the primary storage device and has a large data 
capacity, the controller performs the information 
management of the primary and secondary storage devices 
by using a device driver 14 that respectively operates and 
controls the primary and secondary storage devices and 
respective file system drivers 1 3b and 1 3c provided every 
primary and secondary storage device, and the controller 
manages information by integrating plural file system drivers 
so as to construct an integrated file system driver 1 3a 
formed at their upper position, the driver 13a recognizing 
the primary and secondary storage devices as one logical storage device. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

rClaSl 1] In the information processing system equipped with two or more storage which memorizes die 
control unit and information for information processing said two or more storage The storage of 1 wrtii 
which information management methods differ, and other storage are included. Said control unit While 
performing information management of said store using the device driver which carries out motion 
control of each store, and the file system driver prepared for every difference in said information 
management method Said control device unifies two or more file system drivers from which said 
information management method differs, and forms them in the high order. The information 
management method of two or more stores characterized by building and carrying out intormation 
management of the integrated file system driver which can recognize said two or more stores as one 

logical store. ... ... o, • „ 

rciaim 21 It is the information management method of two or more stores which said store ot 1 is a 

Primary storage which consists of a magnetic disk in the information management method of two or 

more stores according to claim 1, and are characterized by a store besides the above being a secondary 

storage of the data volume size which forms the layered structure of said primary storage. 

rciaim 31 It is the information management method of two or more storage characterized by being the 

storage connected to another control unit to which storage besides the above is connected in a network 

in the information management method of two or more storage according to claim 1 . 

rciaim 41 The information management method of two or more storage characterized by carrying out 

the data shift of the information which connects the old storage information was remembered to be by 

different information management method in the information management method of two or more 

storage according to claim 1 as storage besides the above, and is memorized by said old storage at said 

storage of 1. , , . iUo 

rciaim 51 In the information processing system equipped with two or more storage which memorizes the 

control unit and information for information processing said two or more storage It has a primary 
storage and the secondary storage of the data volume size which forms the layered structure of said 
primary storage. Said control unit While performing information management of sard primary and 
secondary storage using the device driver which carries out motion control of sard primary and 
secondary storage, respectively, primary [ said ], and each file system driver prepared for every 
secondary storage Said control device unifies two or more file system drivers from whrch sard 
information management method differs, and forms them in the high order. Information management ot 
the integrated file system driver which can recognize said primary and secondary storage as one logical 
store is built and carried out. Said secondary storage The information management method of two or 
more storage characterized by having the control section which analyzes the management information ot 
said primary storage, and which is controlled to transmit both the information on sard primary storage to 
said secondary storage. 
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DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

Sof the Invention] This invention relates to management of the storage of a computer. The capacity 
of storage i5 extended without changing an interface to the existing system. Moreover, the storage of two 
or more classes with the same interface is accessed. 

rDe 0 scriotion of the Prior Art] In the usual system, it consists of primary storages, such as a hard disk 
whlchTSfconnected [ external ], in control devices, such as a personal computer and a w«faU »*, 
and a control device. Although the capacity of a primary storage is limited, an increment of the amount 
of data generated actually is enhanced from system installation. When the memory capacity of a primary 
storage is used up, generally deletion of unnecessary data etc. is performed, or a primary storage is 
added and compensated. Or in the system to which the backup unit is connected, the data in ^ 
[operating frequency ] primary storages are backed up to a backup unit, and backed up data are deleted 

from the inside of a primary storage. . 
ro0031 When in any case a system administrator supervises the availability of a primary storage and an 
availability decreases, it works taking out warning to a system use person etc. In deletion of the above 
mentioned garbage data, it works [ that a user deletes garbage data (a system administrator / Or 
Scting t%sL administrator / deletion) etc. and ] according to a system administrator's warning 
moS] Moreover, in duplication of a primary storage, since it is visible as another storage to a user while 
die manday of generating of great cost or re-evaluation (reexamination of a system design) of a system 
oTcuTwhen storage is Accessed using modification and application of employment of a user, it may be 
needed to modification of application. 

[0005] The manday which requires the magnitude of a system for the maintenance of such storage in a 
large system with many users is huge. oqimq a nr TP 8 

[00061 Moreover, in order to hold down the cost of a store as shown by JP,9-297699,A or JP 8- 
161229 A there is a thing called the hierarchy memory managerial system which combined die large 
capacity of an optical disk etc., the low price store (secondary storage), the expensive magnetic disk 
dS (prim'ary storage). A hierarchy memory managerial system is ^^J^T"^ 
the part or all, and the secondary storage of a primary storage (for example, in MS-DOS or OS or 
Windows, the field of a primary-storage proper is visible as a C drive, and the primary storage and 
secondary storage under management of a hierarchy memory managerial system are visible as a D 

mooli An access rate and cost are balanced by saving little [ operating frequency ] data at the optical 
Stow cost, compensating the rate of stores, such as an optical disk, by using a high-speed magnetic 

as a temporary store as a description of such a hierarchy memory managerial system. 
m008lH^%a merarchy memory managerial system, the field of management mformaUon such 
Lfa procedure (when migration start time and a secondary storage consist of two or more storages to 
which storage does it move?) which moves data to a secondary storage, etc. is needed from the field 
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which the data of the storage region and secondary storage which place data temporarily manage, or a 
primary storage on a primary storage as described above. Or there is no availability in a primary storage, 
to be few, it is necessary to newly extend a primary storage. 

[0009] Moreover, there are some which avoid the bias of the activity ratio of the storage resource 
currently distributed in a computer network as shown by JP,9-223047,A. 

rProblemfs) to be Solved by the Invention] Although storage capacity required at the time of a system 
design (at the time of system installation) is estimated, a difference appears in estimated capacity and an 
operating capacity in real employment (a perfect estimate is next to impossible). ... 
rOOlll According to this invention, amendment of the error of such an estimate and real activity 
capacity in systems operation is enabled. Moreover, it leads also to system-wide cost reduction by ^ 
connecting low cost and mass storage to relief and the secondary storage of a system administrator s 
load "the exact estimate" in a system design. l-a* 
[0012] Moreover, the response to the system of the high-reliability which doubles the data shift to a new 
control device and a control device is attained by connecting/cutting simply. 
TOO 1 31 Moreover, two or more stores are managed to one, and it becomes the improvement in the 
facility of the user by offering the same interfaces, such as a dissolution of the limit between stores, such 
as security and a data name, and relief of a load. 

[Means for Solving the Problem] In order to solve said technical problem, this invention mainly adopts 
the following configurations. . 
[00151 In the information processing system equipped with two or more storage which memorizes the 
control unit and information for information processing said two or more storage The storage of 1 with 
which information management methods differ, and other storage are included. Said control unit While 
performing information management of said store using the device driver which carries out motion 
control of each store, and the file system driver prepared for every difference in said information 
management method Said control device is the information management method of two or more stores 
which build and carry out information management of the integrated file system driver which unities 
two or more file system drivers from which said information management method differs, forms m the 
high order, and can recognize said two or more stores as one logical store. 

[00161 Moreover, it is the information management method of two or more stores which are secondary 
storages of the data volume size in which said store of 1 is a primary storage which consists of a 
magnetic disk in the information management method of said two or more stores, and a store besides the 
above forms the layered structure of said primary storage. . 
[0017] In the information processing system equipped with two or more storage which memorizes the 
control unit and information for information processing moreover, said two or more storage It has a 
primary storage and the secondary storage of the data volume size which forms the layered structure oj 
said primary storage. Said control unit While performing information management of said primary and 
secondary storage using the device driver which carries out motion control of said primary and 
secondary storage, respectively, primary [ said ], and each file system driver prepared for every 
secondary storage Said control device unifies two or more file system drivers from which said 
information management method differs, and forms them in the high order. Information management of 
the integrated file system driver which can recognize said primary and secondary storage as one logical 
store is built and carried out. Said secondary storage The information management method of two or 
more storage which has the control section which analyzes the management information of said primary 
storage, and which is controlled to transmit both the information on said primary storage to said 
secondary storage. 

[Embodiment of the Invention] The management method of the storage concerning the operation gestalt 
of this invention is explained below using a drawing. Drawing! is the schematic diagram of the 
hierarchy memory managerial system used in the operation gestalt of this invention. This managerial 
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system consists of secondary storages 3 which memorize the data with ^^^^^^ 
coS device 1 called the personal computer and workstation and the control device from the primary 
Sse ; 2 such as a hard disk drive unit which builds or connects [ external and a primary storage. 
Moreo ver Ae backup unit 4 which backs up the data of a primary storage 2 if needed is connected 
S The system configuration of data control before and after applying the operation gestalt of this 
Son fs d££ in drSlgl . It consists of a control device 1 a primary storage 2 and a backup umt 
(not shown) of the data of a primary storage 2 at the beginning [ of a system construction ] ((1) ot 
toST) A system is employed, the amount of data increases with time amount progress, and the 
amount of the primary storage 2 used becomes large ((2) of d___ng2). 

S Secondary stages 3 (optical disk with large data volume etc.) are connected in this xondmon, 
me dala of a primary storage are moved to a secondary storage, and the storage region of a primary 
storage 2 is vacated ((3) of drawmg^ ). Drawing 3 explains connection of a secondary storage. 
r00211 On the other hand, in the conventional hierarchy memory management, primary-storage 3a and 
Snda^y storage 3 which place data temporarily become a pair, and it is visible as one logical drive 



administrative 



as a temporary (replacing with need and primary-storage 3a besides the above and us mg the 

proper field in a temporary memory 2) storage region, a secondary storage 3 is connected to this 
temoorarv-memory 3a, said store 3a and store 3 are unified, and it grasps as one logical drive 30 

00231 \Tor this rea*>n, when a fixed free area is required for a primary storage (as a temporary storage 
region of uTdata for Emitting data to a secondary storage 3) and there is no free area, it is necessary 
to oreoare a primary storage independently (as other new temporary-memory 3a). 

0024] T^e dTo7a primary storage 2 are moved to the logical drive of hierarchy memory management 
L a system administrator etc. after hierarchy memory managerial system construction ^(^e arrow 
head of manual migration of drawisgl of (4)). Data migration to a secondary storage 3 from pnmary- 

storaee 3a is automatically performed at the set-up time of day. 

[0025] Drawing 3 illustrates the description of the operation gestalt of this invention and shows he 
sofcware^ic^ and circumference hardware which operate with a control unit 1 . OS 1 2 and the store 2 
with which the graphic display structure of drawing 3 manages resources, such as a task ot the 
locations 1 1 such as database management software, and application, and volatile memory the file 
system driver 13 wMch manages the date in three, and the device driver 14 which manages a physical 

device — since — it is constituted. . . , 

[00261 Integrated file system driver 13a is one of the file system drivers, it rewrites the pointer to the 
existing primary-storage file system driver 13b memorized by the volatile memory in a control unit 1, 
seSs me deiSSid to primary-storage file system driver 13b from OS 12, gives a demand to primary- 
storage file system driver 1 3b if needed, and performs the demand from OS 1 2. 
r00271 For example, when the retrieval demand read/write demand of a file is received from OS12, and 
date analyze whether it is in a primary storage, and whether it is in a secondary storage and are in a 
primary storage, a primary storage is accessed through primary-storage fi e system driver 13b and when 
ft is ina secondary storage, a secondary storage is accessed through the direct device driver 14. In 
addition, the poStional information whether date are in a primary storage or to be in a secondary storage 
is mainly managed by volatile memory, and when not going into volatile memory, it is memorized to a 

[002^When1t puts in another way, it is the descriptions of this operation gestalt to prepare integrated 
file system driver 13a which unifies primary-storage file system driver 13b and secondary-sterage fi e 
system driver 13c here, to connect this driver 13a and OS12, and to consider as one interface, and that a 
primary storage 2 and a secondary storage 3 can be dealt with as one logical drive 
fo0291 To a device driver 14 being what performs lead of each storage, and control of a light, generally 
a file system driver is said, manages the directory structure of storage etc and since the data . contro 
methods of storage differ in the case of drawing.! , it needs to form the file system drivers 13b and 13c 
for every storage Integrated file system driver 13a builds the directory in the drive as one logical drive, 
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for example, a C drive, and a primary storage 2 and a secondary storage 3 tend to carry out package 
integration, and it tends to carry out data control for a store 2 and a store 3. , . 9 f . 

Si Thus, in this operation gestalt, the integrated file system driver which ^seizes the ^demand i toa file 
Astern and manages L or more stores between the file system drivers and OS's which manage the data 
Z a store is offered, and the data memorized by the integrated file system driver at each store are 
managed The storage management system of this invention is explained below in comparison with the 
^Somd tSniSue. DrSdng4 is the software configuration of the conventional hierarchy memory 

rial system. Belov^fnTsystem driver that is a point of difference with dmmgl » *own. 
[0031] Hierarchy management software 13d is nucleus software which controls a hierarchical 
management system. The data stored in primary-storage 3a and a secondary storage 3 (refer to (4) of 
ZSgS ) are managed. Access to primary-storage 3a used temporarily is performed through primary- 
storage file system driver 13b, and access to a secondary storage is performed through secondary- 
storage file system driver 1 3c shown also by drawing 3 . . 

[0032] Drawing 3 is compared with drawing 4 . The biggest difference is an interface with OS (and 

rOO^Un MS-DOS and Windows, a mount point is in charge of logical drives (specifically C drive, D 
drive etc.), and in charge of this interface in UNIX. With the configuration of drawing 3 , there is an 
interface with OS for every file system driver but at drawing 4 . An interface can be set to one ike 
drawing 4 by putting in integrated file system driver 13a between OS12 and primary-storage file system 
driver 13b from the condition of drawing 3 . 

T00341 Drawing 5 is the detail drawing of a secondary storage 3. It consists of a microcomputer 33 
which controls the drive 32, the storage 31, and drive 32 which write the storages 31, such as the 
storages 31, such as an optical disk, and an optical disk drive. Usually, according to the demand from a 
control device 1, a microcomputer 33 moves a storage 31 to drive 22, and controls the writing of the 
data of a storage 3 1 , and read-out of data. _ 
r00351 When installing first integrated file system driver 13a shown in drawing 3 , or there is no tree 
area in a primary storage 2, when very few, an integrated file system driver cannot be written m a 
primary storage. It becomes impossible in this case, to perform an integrated file system driver on a 
control unit with a natural thing. In order to avoid such a condition, by reading a part of primary storage 
2 using a microcomputer 33, and saving to a storage 31, it is vacant in a primary storage 2, and area is 

ro0361 A microcomputer 33 reads the management information of a primary storage 2, searchs the old 
data of an updating date, or the old data of an access date, reads the data, and writes it in a storage 31. 
Then, the management information of a primary storage 2 is rewritten and it considers as the condition 
of having deleted the data written in a storage 31. 

r00371 By the above, an integrated file system driver is written in the field as for which the primary 
storage 2 was vacant (installing), and an integrated file system driver is performed on a control device (it 
loads to the memory of a personal computer and this driver is made to work). 
T0O381 An integrated file system driver checks the existence of management information, such as 
Positional information of data, at the time of the first starting. If there is nothing to a primary staj^if 
there is nothing also to a secondary storage, to a secondary storage, management information will newly 
be built Construction of positional information searches all the data on a primary storage, analyzes the 
layered structure of a data name or a directory, and when there is no capacity of arbitration in a primary 
storage or a primary storage by using an analysis result as a database, it writes it in a secondary storage. 
F00391 And the existence of the data which communicated with the microcomputer 33 through the 
device driver, and were evacuated from the primary storage 2 is checked at the time of positional 
information construction, the data which evacuated in a certain case ~ "secondary storage ~ it is » ~ 
****** „ it registers with a database. 

r00401 Management information, such as positional information, is usually memorized to volatile 
memory and a primary storage. However, since the field vacated by drawing! backs up management 
information to a secondary storage only by the capacity of an integrated file system driver in 
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consideration of the case where it is not memorizable to a primary storage, and failure of a primary 
storage, it memorizes also to a secondary storage. . 
[0041] Drawing 6 is drawing which extended drawing 3 and managed two or more stores unitary by one 
integrated file system driver 1 3a by integrated file system driver 13a 

r0042] The network equipment 5 which is the storage connected to another control unit connected m the 
RAID storage 2 1 which took the reliable RAID configuration, or a network is added. By the 
classification approach beforehand specified by the system administrator, integrated file system driver 
1 3a distributes and memorizes data to each store. For example, it is important and die data which mus 
not be lost are memorized to the store by which the data which need little [ access frequency ] mothball 
were connected to the RAID store 21 through network equipment 5 to the secondary storage 3 at another 
control unit when data were sent also to a remote place, in order to double data. 
[0043] Moreover, a limit is absorbed by the integrated file system driver among stores, such as naming 
conventions (die length, assignment failure as a data name, etc.) of a data name, and existence of 

r00441For example, the large storage of limit that only the thing which has as short the die length of a 
data name as about 10 bytes and which cannot insert a tooth space is attached to a data name, When the 
small store of a limit with which a limit of an alphabetic character kind can also set up die length to 
hundreds of bytes few is intermingled, the difference between stores can be absorbed by managing 
positional information and the data name also with few limits of an alphabetic character kind long as an 
alias name together by the integrated file system driver. 

r0045] Moreover, when the store which can set up the right of a lead, a light right, the right of activation, 
etc for every user and the store which can set up only one security that a light (updating) is improper, 
for every data are intermingled, advanced security can be set also to a store only with the security of a 
low by managing security for every data by the integrated file system driver. 

[00461 The new structure of a system at the time of shifting data to a new system from the old system at 
drawing 7 is shown. The new storage 24 introduced with the old storage 23 which is using close [of 
data ] by the old system which is, and is in close [ of data ], and a new control unit is connected. These 
two stores 23 and 24 can be accessed as one drive by the integrated file system driver. And data shift can 
be performed by not copying data to a new store from the old store, and connecting the old store and a 
new store to a new control unit as a procedure which shifts data to the new system which consists of a 
new control unit and a new store from the old system which consists of the old control unit and the old 

store 

[0047] The system with which the storage of a distributed environment connected to drawing 8 in the 
network and the storage which it was local and was connected are unified and searched is shown. 
Storage 2 is the local storage by which direct continuation was carried out to the control unit 1. A 
control unit 100 is a remote controller connected with the control unit 1 in the network. Storage 200 is 
the storage of RIMOTO connected to the control unit 100. 

[0048] The data light to a store 200 is performed from the high-speed control unit 100 of data transter. 
On the other hand, in order to search collectively the data currently distributed on a network, and the 
data of the local store 2, both are unified and searched with a control device 1 by the integrated file 

r0049] hTorder to refer to integrated file system driver 13a of a control device 1, in a control device 100, 
data are written in a store 200 and index information, such as a data name of the data written in a control 
device 1, is sent the back. In a control device 1, the received index information is managed as 
management information together with positional information. 

[0050] An integrated file system driver will search data from management information, if a retrieval 
demand is received from application etc. Since a search is performed by a control unit 1 or storage 2 
without a network, it is carried out to a high speed. As a result of a search, when the thing appropriate 
for retrieval conditions is in storage 200, a lead demand is performed to control information 100. 
Moreover, when the thing appropriate for retrieval conditions is in storage 2, it leads from storage 2. 

[0051] 
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rEffect of the Invention] As explained above, according to this invention, two or more recording 
apparatus can be used with one interfaces (a logical drive or mount point), and capacity can be extended, 
without capacity being insufficient and changing an interface into a system. 
[0052] Moreover, maintainability, such as backup and setting out of doubleness, becomes high by 
unifying and managing two or more stores. 



[Translation done.] 
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* NOTICES 



JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to management of the storage of a computer. The capacity 
of storage is extended without changing an interface to the existing system. Moreover, the storage of two 
or more classes with the same interface is accessed. 

[° 002 ] u , j j* i 

[Description of the Prior Art] In the usual system, it consists of primary storages, such as a hard disk 

which built or connected [ external ], in control devices, such as a personal computer and a workstation, 
and a control device. Although the capacity of a primary storage is limited, an increment of the amount 
of data generated actually is enhanced from system installation. When the memory capacity of a primary 
storage is used up, generally deletion of unnecessary data etc. is performed, or a primary storage is 
added and compensated. Or in the system to which the backup unit is connected, the data in few 
[ operating frequency ] primary storages are backed up to a backup unit, and backed up data are deleted 
from the inside of a primary storage. 

[0003] When in any case a system administrator supervises the availability of a primary storage and an 
availability decreases, it works taking out warning to a system use person etc. In deletion of the above 
mentioned garbage data, it works [ that a user deletes garbage data (a system administrator / Or 
contacting a system administrator. / deletion) etc. and ] according to a system administrator's warning. 
[0004] Moreover, in duplication of a primary storage, since it is visible as another storage to a user while 
the manday of generating of great cost or re-evaluation (reexamination of a system design) of a system 
occurs, when storage is accessed using modification and application of employment of a user, it may be 
needed to modification of application. 

[0005] The manday which requires the magnitude of a system for the maintenance of such storage in a 
large system with many users is huge. 

[0006] Moreover, in order to hold down the cost of a store as shown by JP,9-297699,A or JP,8- 
161229, A, there is a thing called the hierarchy memory managerial system which combined the large 
capacity of an optical disk etc., the low price store (secondary storage), the expensive magnetic disk 
drive, etc. (primary storage). A hierarchy memory managerial system is shown as one storage combining 
the part or all, and the secondary storage of a primary storage (for example, in MS-DOS or OS of 
Windows, the field of a primary-storage proper is visible as a C drive, and the primary storage and 
secondary storage under management of a hierarchy memory managerial system are visible as a D 

drive). . . 

[0007] An access rate and cost are balanced by saving little [ operating frequency ] data at the optical 
disk of low cost, compensating the rate of stores, such as an optical disk, by using a high-speed magnetic 
disk as a temporary store as a description of such a hierarchy memory managerial system. 
[0008] However, in a hierarchy memory managerial system, the field of management information, such 
as a procedure (when migration start time and a secondary storage consist of two or more storages, to 
which storage does it move?) which moves data to a secondary storage, etc. is needed from the field 
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which the data of the storage region and secondary storage which place data temporarily manage, or a 
primary storage on a primary storage as described above. Or there is no availability in a primary storage, 
to be few, it is necessary to newly extend a primary storage. 

[0009] Moreover, there are some which avoid the bias of the activity ratio of the storage resource 
currently distributed in a computer network as shown by JP,9-223047,A. 

[0010] . 

[Problem(s) to be Solved by the Invention] Although storage capacity required at the time ot a system 

design (at the time of system installation) is estimated, a difference appears in estimated capacity and an 

operating capacity in real employment (a perfect estimate is next to impossible). 

[001 1] According to this invention, amendment of the error of such an estimate and real activity 

capacity in systems operation is enabled. Moreover, it leads also to system-wide cost reduction by 

connecting low cost and mass storage to relief and the secondary storage of a system administrator's 

load "the exact estimate" in a system design. 

[0012] Moreover, the response to the system of the high-reliability which doubles the data shift to a new 
control device and a control device is attained by connecting/cutting simply. 
[0013] Moreover, two or more stores are managed to one, and it becomes the improvement in the 
facility of the user by offering the same interfaces, such as a dissolution of the limit between stores, such 
as security and a data name, and relief of a load. 

plfeans for Solving the Problem] In order to solve said technical problem, this invention mainly adopts 
the following configurations. 

[0015] In the information processing system equipped with two or more storage which memorizes the 
control unit and information for information processing said two or more storage The storage of 1 with 
which information management methods differ, and other storage are included. Said control unit While 
performing information management of said store using the device driver which carries out motion 
control of each store, and the file system driver prepared for every difference in said information 
management method Said control device is the information management method of two or more stores 
which build and carry out information management of the integrated file system driver which unifies 
two or more file system drivers from which said information management method differs, forms in the 
high order, and can recognize said two or more stores as one logical store. 

[0016] Moreover, it is the information management method of two or more stores which are secondary 
storages of the data volume size in which said store of 1 is a primary storage which consists of a 
magnetic disk in the information management method of said two or more stores, and a store besides the 
above forms the layered structure of said primary storage. 

[0017] In the information processing system equipped with two or more storage which memorizes the 
control unit and information for information processing moreover, said two or more storage It has a 
primary storage and the secondary storage of the data volume size which forms the layered structure of 
said primary storage. Said control unit While performing information management of said primary and 
secondary storage using the device driver which carries out motion control of said primary and 
secondary storage, respectively, primary [ said ], and each file system driver prepared for every 
secondary storage Said control device unifies two or more file system drivers from which said 
information management method differs, and forms them in the high order. Information management of 
the integrated file system driver which can recognize said primary and secondary storage as one logical 
store is built and carried out. Said secondary storage The information management method of two or 
more storage which has the control section which analyzes the management information of said primary 
storage, and which is controlled to transmit both the information on said primary storage to said 
secondary storage. 

[0018] . * i* 

[Embodiment of the Invention] The management method of the storage concerning the operation gestalt 
of this invention is explained below using a drawing. Drawin g! is the schematic diagram of the 
hierarchy memory managerial system used in the operation gestalt of this invention. This managerial 
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system consists of secondary storages 3 which memorize the data with which it overflowed in the 
control device 1 called the personal computer and workstation and the control device from the primary 
storages 2 such as a hard disk drive unit which builds or connects [ external ], and a primary storage. 
Moreover,' the backup unit 4 which backs up the data of a primary storage 2 if needed is connected. 
[00191 The system configuration of data control before and after applying the operation gestalt ot this 
invention is shown in drawing 2 . It consists of a control device 1 , a primary storage 2, and a backup unit 
(not shown) of the data of a primary storage 2 at the beginning [ of a system construction ] ((1) ot 
drawing 2 ). A system is employed, the amount of data increases with time amount progress, and the 
amount of the primary storage 2 used becomes large ((2) of drawing!). 

r00201 Secondary storages 3 (optical disk with large data volume etc.) are connected m this condition, 
the data of a primary storage are moved to a secondary storage, and the storage region of a primary 
storage 2 is vacated ((3) of drawing 2 ). Drawing , 3 . explains connection of a secondary storage. 
[00211 On the other hand, in the conventional hierarchy memory management, primary-storage ia ana 
me secondary storage 3 which place data temporarily become a pair, and it is visible as one logical dnve 
as shown in (4) of drawing 2 (hierarchy memory administrative logical dnve 30). 
[00221 That is, other temporary-memory 3a is prepared independently [ a temporary memory I J, it uses 
as a temporary (replacing with need ******, and primary-storage 3a besides the above, and using the 
proper field in a temporary memory 2) storage region, a secondary storage 3 is connected to this 
temporary-memory 3a, said store 3a and store 3 are unified, and it grasps as one logical drive 30 
r00231 For this reason, when a fixed free area is required for a primary storage (as a temporary storage 
region of the data for transmitting data to a secondary storage 3) and there is no free area, it is necessary 
to prepare a primary storage independently (as other new temporary-memory 3a). 
[0024] The data of a primary storage 2 are moved to the logical drive of hierarchy memory management 
by a system administrator etc. after hierarchy memory managerial system construction (see the arrow 
head of manual migration of drawing 2 of (4)). Data migration to a secondary storage 3 from primary- 
storage 3a is automatically performed at the set-up time of day. 

[00251 Drawing 3 illustrates the description of the operation gestalt of this invention, and shows the 
software structure and circumference hardware which operate with a control unit 1. OS 12 and the store 2 
with which the graphic display structure of drawing 3 manages resources, such as a task of the 
applications 1 1, such as database management software, and application, and volatile memory the tile 
system driver 13 which manages the data in three, and the device driver 14 which manages a physical 
device -- since -- it is constituted. # . . 

[00261 Integrated file system driver 13a is one of the file system drivers, it rewrites the pointer to the 
existing primary-storage file system driver 13b memorized by the volatile memory in a control unit 1, 
seizes the demand to primary-storage file system driver 13b from OS 12, gives a demand to primary- 
storage file system driver 13b if needed, and performs the demand from OS 12. 

[00271 For example, when the retrieval demand read/write demand of a file is received from Ob 12, and 
data analyze whether it is in a primary storage, and whether it is in a secondary storage and are in a 
primary storage, a primary storage is accessed through primary-storage file system driver 13b and when 
it is in a secondary storage, a secondary storage is accessed through the direct device driver 14. In 
addition the positional information whether data are in a primary storage or to be m a secondary storage 
is mainly managed by volatile memory, and when not going into volatile memory, it is memorized to a 

foSTwSt puts in another way, it is the descriptions of this operation gestalt to prepare integrated 
file system driver 13a which unifies primary-storage file system driver 13b and secondary-storage file 
system driver 13c here, to connect this driver 13a and OS12, and to consider as one interface, and that a 
primary storage 2 and a secondary storage 3 can be dealt with as one logical drive 
Fo0291 To a device driver 14 being what performs lead of each storage, and control of a light, generally 
a file system driver is said, manages the directory structure of storage etc., and since the data t contro 
methods of storage differ in the case of drawing.! , it needs to form the file system drivers 13b and 13c 
for every storage Integrated file system driver 13a builds the directory in the drive as one logical drive, 
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for example, a C drive, and a primary storage 2 and a secondary storage 3 tend to carry out package 
inteeration and it tends to carry out data control for a store 2 and a store 3. 

r00301 Ttnk in this operation gestalt, the integrated file system driver which seizes the demand to a file 
svstem and manages two or more stores between the file system drivers and OS's which manage the data 
in a store is offered, and the data memorized by the integrated file system driver at each store are 
manaeed The storage management system of this invention is explained below in comparison with the 
conventional technique. Drawing 4 is the software configuration of the conventional hierarchy memory 
managerial system. Below the file system driver that is a point of difference with tangl is shown. 
r003 11 Hierarchy management software 1 3d is nucleus software which controls a hierarchical 
management system. The data stored in primary-storage 3a and a secondary storage 3 (refer to (4) of 
drawing! ) are managed. Access to primary-storage 3a used temporanly is performed through pnmary- 
storag~e file system driver 13b, and access to a secondary storage is performed through secondary- 
storage file system driver 1 3c shown also by drawing.! . 

[0032] Drawing 3 is compared with drawing 4 . The biggest difference is an interface with OS (and 

rOOBHn MS-DOS and Windows, a mount point is in charge of logical drives (specifically C drive, D 
drive etc ) and in charge of this interface in UNIX. With the configuration of drawing 3 , there is an 
interface with OS for every file system driver but at drawing 4 . An interface can be set to one ike 
d ,awing 4 by putting in integrated file system driver 13a between OS12 and primary-storage file system 
driver 1 3b from the condition of drawing 3 . _ . 

r 0 0341 Drawing 5 is the detail drawing of a secondary storage 3. It consists of a microcomputer 33 
which co^rolslhe drive 32, the storage 31, and drive 32 which write the storages 31 such as the 
borages 31, such as an optical disk, and an optical disk drive. Usually, according to the demand from a 
control device 1, a microcomputer 33 moves a storage 31 to drive 22, and controls the writing of the 
data of a storage 3 1 , and read-out of data. . 
r00351 When installing first integrated file system driver 13a shown in drawing 3 , or there is no tree 
area in a primary storage 2, when very few, an integrated file system driver cannot be written in a 
primary storage- It becomes impossible in this case, to perform an integrated file syste ^er on a 
control unit with a natural thing. In order to avoid such a condition, by reading a part of primary storage 
2 using a microcomputer 33, and saving to a storage 3 1 , it is vacant in a pnmary storage 2, and area is 

r00361 A microcomputer 33 reads the management information of a primary storage 2, searchs the old 
data of an updating date, or the old data of an access date, reads the data, and writes lt in a storage 3 L 
Then, the management information of a primary storage 2 is rewritten and it considers as the condition 
of having deleted the data written in a storage 31. . 
r00371 By the above, an integrated file system driver is written in the field as for which the primary 
storage 2 was vacant (installing), and an integrated file system driver is performed on a control device (it 
loads to the memory of a personal computer and this driver is made to work). 
T00381 An integrated file system driver checks the existence of management information, such as 
positional information of data, at the time of the first starting. If there is nothing to ^ Pnmary storage^ 
there is nothing also to a secondary storage, to a secondary storage, management information will newly 
be built Construction of positional information searches all the data on a primary storage, analyzes the 
layered structure of a data name or a directory, and when there is no capacity of arbitration in a primary 
storage or a primary storage by using an analysis result as a database, it writes it in a secondary storage. 
T00391 And the existence of the data which communicated with the microcomputer 33 through the 
device driver, and were evacuated from the primary storage 2 is checked at the time of positional 
information construction, the data which evacuated in a certain case ~ "secondary storage - it is 
***♦**__ it registers with a database. . 
r00401 Management information, such as positional information, is usually memorized to volatile 
memory and a primary storage. However, since the field vacated by drawing^ backs up management 
information to a secondary storage only by the capacity of an integrated file system driver in 
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consideration of the case where it is not memorizable to a primary storage, and failure of a primary 
storage, it memorizes also to a secondary storage. 

[0041] Drawing 6 is drawing which extended drawing 3 and managed two or more stores unitary by one 
integrated file system driver 13a by integrated file system driver 13a. ■ 
[0042] The network equipment 5 which is the storage connected to another control unit connected m the 
RAID storage 2 1 which took the reliable RAID configuration, or a network is added. By the 
classification approach beforehand specified by the system administrator, integrated file system driver 
1 3a distributes and memorizes data to each store. For example, it is important and the data which must 
not be lost are memorized to the store by which the data which need little [ access frequency ] mothball 
were connected to the RAID store 21 through network equipment 5 to the secondary storage 3 at another 
control unit when data were sent also to a remote place, in order to double data. 
[0043] Moreover, a limit is absorbed by the integrated file system driver among stores, such as naming 
conventions (die length, assignment failure as a data name, etc.) of a data name, and existence of 
security 

[0044] For example, the large storage of limit that only the thing which has as short the die length of a 
data name as about 10 bytes and which cannot insert a tooth space is attached to a data name, When the 
small store of a limit with which a limit of an alphabetic character kind can also set up die length to 
hundreds of bytes few is intermingled, the difference between stores can be absorbed by managing 
positional information and the data name also with few limits of an alphabetic character kind long as an 
alias name together by the integrated file system driver. 

[0045] Moreover, when the store which can set up the right of a lead, a light right, the right of activation, 
etc for every user, and the store which can set up only one security that a light (updating) is improper, 
for every data are intermingled, advanced security can be set also to a store only with the security of a 
low by managing security for every data by the integrated file system driver. 

[0046] The new structure of a system at the time of shifting data to a new system from the old system at 
drawing 7 is shown. The new storage 24 introduced with the old storage 23 which is using close [of 
data ] by the old system which is, and is in close [ of data ], and a new control unit is connected. These 
two stores 23 and 24 can be accessed as one drive by the integrated file system driver. And data shift can 
be performed by not copying data to a new store from the old store, and connecting the old store and a 
new store to a new control unit as a procedure which shifts data to the new system which consists of a 
new control unit and a new store from the old system which consists of the old control unit and the old 
store 

[0047] The system with which the storage of a distributed environment connected to drawin g 8 in the 
network and the storage which it was local and was connected are unified and searched is shown. 
Storage 2 is the local storage by which direct continuation was carried out to the control unit 1 . A 
control unit 100 is a remote controller connected with the control unit 1 in the network. Storage 200 is 
the storage of RIMOTO connected to the control unit 1 00. 

[0048] The data light to a store 200 is performed from the high-speed control unit 100 of data transter. 
On the other hand, in order to search collectively the data currently distributed on a network, and the 
data of the local store 2, both are unified and searched with a control device 1 by the integrated file 

system driver. . , » A 

[0049] In order to refer to integrated file system driver 13a of a control device 1 , in a control device 100, 
data are written in a store 200 and index information, such as a data name of the data written in a control 
device 1, is sent the back. In a control device 1, the received index information is managed as 
management information together with positional information. 

[0050] An integrated file system driver will search data from management information, if a retrieval 
demand is received from application etc. Since a search is performed by a control unit 1 or storage 2 
without a network, it is carried out to a high speed. As a result of a search, when the thing appropriate 
for retrieval conditions is in storage 200, a lead demand is performed to control information 100. 
Moreover, when the thing appropriate for retrieval conditions is in storage 2, it leads from storage 2. 
[0051] 
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[Effect of the Invention] As explained above, according to this invention, two or more recording 
apparatus can be used with one interfaces (a logical drive or mount point), and capacity can be extended, 
without capacity being insufficient and changing an interface into a system. 
[0052] Moreover, maintainability, such as backup and setting out of doubleness, becomes high by 
unifying and managing two or more stores. 
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